Prosaposin prevents programmed cell death of rat cerebellar granule neurons in culture.
Prosaposin, the precursor of sphingolipid activator proteins (saposin A-D), has been reported to be a neurotrophic factor in vitro and in vivo. Prosaposin mRNA is transiently expressed at a high level in developing cerebellum during the period of granule cell proliferation and maturation, suggesting its significance during development of cerebellum. Here we investigated the neuroprotective effect of prosaposin on cerebellar granule neurons, exposing primary cerebellar granule cells to low K+ which induced programmed cell death. Prosaposin rescued mature cerebellar granule neurons in a bimodal manner. A similar neuroprotective effect was obtained using TX14(A), a 14-mer neurotrophic peptide derivative of prosaposin. An additive neuroprotective effect was observed between BDNF and TX14(A), but not between IGF-1 and TX14(A). Prosaposin rescued 60% of nifedipine sensitive cerebellar granule neurons as well as IGF-1, while BDNF did not. Furthermore, the neuroprotective action of prosaposin was inhibited by LY294002, a specific inhibitor of PI 3-kinase. These findings indicated that prosaposin had a trophic effect upon newborn cerebellar granule cells and that the neuroprotective action was similar to that of IGF-1 rather than BDNF. Prosaposin may play a role in cerebellar development during programmed cell death of cerebellar neurons.